
ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 2. �. 9 { 13��� 622.235.535.2� ��������� ���������� �������������������. �. ����, �. �. ����������­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 20.12.2001�à®¢¥¤¥­­ë¥ íªá¯¥à¨¬¥­â «ì­ë¥ ¨áá«¥¤®¢ ­¨ï ¢¥«¨ç¨­ë ¯¥à¨®¤  ª®«¥¡ ­¨© ¢ ®¡ê¥¬­®© ¨ ¯®¢¥àå­®áâ­®© ¢®«­ å¯à¨ ¢§àë¢¥ æ¨«¨­¤à¨ç¥áª®£® § àï¤  ¢ à §«¨ç­ëå £àã­â å ¯®§¢®«¨«¨ ãáâ ­®¢¨âì ®á­®¢­®¥ ¢«¨ï­¨¥ ­  ¢¥«¨ç¨­ã¯¥à¨®¤  ª®«¥¡ ­¨© ¢ á¥©á¬®¢§àë¢­®© ¢®«­¥ à ¤¨ãá  § àï¤ ,   ­¥ ¥£® ¬ ááë. �à¥¤«®¦¥­ë ¨­¦¥­¥à­ë¥ ä®à¬ã«ë¤«ï à áç¥â  ¢à¥¬¥­­ëå ¯ à ¬¥âà®¢ á¥©á¬¨ç¥áª¨å ¢®«­ ¯à¨ ¢§àë¢¥ æ¨«¨­¤à¨ç¥áª®£® § àï¤  ¢ § ¢¨á¨¬®áâ¨ ®â ¥£®ª®­áâàãªâ¨¢­ëå ®á®¡¥­­®áâ¥© ¨ ¯ãâ¨ à á¯à®áâà ­¥­¨ï ¢®«­ë ®â ¥£® ¬¥áâ  ¢§àë¢  ¢ à §«¨ç­ëå £àã­â å.�à®¢¥¤¥­÷ ¥ªá¯¥à¨¬¥­â «ì­÷ ¤®á«÷¤¦¥­­ï ¢¥«¨ç¨­¨ ¯¥à÷®¤ã ª®«¨¢ ­ì ¢ ®¡'õ¬­÷© ÷ ¯®¢¥àå­¥¢÷© å¢¨«ïå ¯à¨ ¯÷¤à¨¢÷æ¨«÷­¤à¨ç­®£® § àï¤ã ã à÷§­¨å £àã­â å ¯®ª § «¨, é® ­  ¢¥«¨ç¨­ã ¯¥à÷®¤ã ª®«¨¢ ­ì á¥©á¬®¢¨¡ãå®¢®ù å¢¨«÷ ã ¡÷«ìè÷©¬÷à÷ ¢¯«¨¢ õ à ¤÷ãá § àï¤ã,   ­¥ ©®£® ¬ á . � ¯à®¯®­®¢ ­÷ ÷­¦¥­¥à­÷ ä®à¬ã«¨ ¤«ï à®§à åã­ªã ç á®¢¨å ¯ à ¬¥âà÷¢á¥©á¬®¢¨¡ãå®¢¨å å¢¨«ì ¯à¨ ¯÷¤à¨¢÷ æ¨«÷­¤à¨ç­®£® § àï¤ã ¢ § «¥¦­®áâ÷ ¢÷¤ ©®£® ª®­áâàãªâ¨¢­¨å ®á®¡«¨¢®áâ¥© ÷è«ïåã à®§¯®¢áî¤¦¥­­ï å¢¨«÷ ¢÷¤ ¬÷áæï ¢¨¡ãåã ã à÷§­¨å £àã­â å.The carried out experimental researches of the period of 
uctuationis in volumetric and super�cial waves at explosionof a cylindrical charge in various soils have allowed to establish, that, basis on size oj the period of 
uctuations in aseismic wave is depend mainly on the charge radius, instead of its wieght. The engineering formulas for calculations oftemporary parameters of seismic waves at explosion of a cylindrical charge in dependence on its design features and awave dictribution way from a place of explosion in various soils are o�ered.���������á­®¢­ë¬ ªà¨â¥à¨¥¬ á¥©á¬®®¯ á­®áâ¨ ¤«ï §¤ -­¨© ¨ á®®àã¦¥­¨© ¯à¨ ¢§àë¢­ëå à ¡®â å (��)ï¢«ï¥âáï áª®à®áâì á¬¥é¥­¨ï £àã­â . �® ¯à¨ íâ®¬¢ ¦­ãî à®«ì ¨£à ¥â â ª¦¥ ¯¥à¨®¤ ª®«¥¡ ­¨© ¢á¥©á¬®¢§àë¢­®© ¢®«­¥, ®á®¡¥­­® ¢ à¥§®­ ­á­®©®¡« áâ¨, ª®£¤  §­ ç¥­¨ï ¯¥à¨®¤  ª®«¥¡ â¥«ì­®£®¯à®æ¥áá  ¢ £àã­â¥ ¯à¨¡«¨¦ îâáï ª á®¡áâ¢¥­­ë¬¯¥à¨®¤ ¬ ª®«¥¡ ­¨© ®åà ­ï¥¬ëå ®¡ê¥ªâ®¢ [1, 2].�®íâ®¬ã ¯à®£­®§¨à®¢ ­¨¥ ¢¥«¨ç¨­ ¯¥à¨®¤®¢ ¯à¨¢¥¤¥­¨¨ �� ¢ § ¢¨á¨¬®áâ¨ ®â å à ªâ¥à¨áâ¨ª ¯à¨-¬¥­ï¥¬ëå § àï¤®¢ ¢ ª®­ªà¥â­® á«®¦¨¢è¥©áï ®¡-áâ ­®¢ª¥ ¨¬¥¥â ¢ ¦­®¥ §­ ç¥­¨¥ ¤«ï ®¡¥á¯¥ç¥­¨ï¡¥§®¯ á­®áâ¨ ¯à®¢®¤¨¬ëå à ¡®â. �¤­ ª® ¤® ­ -áâ®ïé¥£® ¢à¥¬¥­¨ ­¥â ®¤­®§­ ç­®£® ®â¢¥â  ®â ¨á-á«¥¤®¢ â¥«¥© ® áâ¥¯¥­¨ ¢«¨ï­¨ï å à ªâ¥à¨áâ¨ª § -àï¤  ­  ¢¥«¨ç¨­ã ¯¥à¨®¤  ª®«¥¡ ­¨© ¢ á¥©á¬®-¢§àë¢­®© ¢®«­¥. �à¨¬¥­ï¥¬ ï ä®à¬ã«  ¤«ï ®¯à¥-¤¥«¥­¨ï ¢¥«¨ç¨­ë ¯¥à¨®¤  T = k lg r [3] (§¤¥áì k {ª®íää¨æ¨¥­â, ãç¨âë¢ îé¨© á¢®©áâ¢  £àã­â ; r {à ááâ®ï­¨¥) ­¥ á®¤¥à¦¨â ¢ á¢®¥© áâàãªâãà¥ å à ª-â¥à¨áâ¨ª § àï¤ , â.¥. ®­  ­¥ ®âà ¦ ¥â á¢ï§¨ á ��.� ­¥ª®â®àëå à ¡®â å, á¢ï§ ­­ëå á ¨áá«¥¤®¢ ­¨-ï¬¨ áä¥à¨ç¥áª®£® § àï¤  [4, 5], ãáâ ­®¢«¥­  ¯àï-¬ ï á¢ï§ì ¬¥¦¤ã ¯¥à¨o¤®¬ ª®«¥¡ ­¨© ¨ ¬ áá®© § -àï¤ ,   ¢ à ¡®â å, £¤¥  ­ «¨§¨à®¢ «¨áì ¢§àë¢ëæ¨«¨­¤à¨ç¥áª¨å (áª¢ ¦¨­­ëå) § àï¤®¢ [6], â ª®©á¢ï§¨ ­¥ ãáâ ­®¢«¥­®.� ¡¥£ ï ­ ¯¥à¥¤, á«¥¤ã¥â ®â¬¥â¨âì, çâ® ­  ®á­®-

¢¥ ¨áá«¥¤®¢ ­¨©, ¯à®¢¥¤¥­­ëå ¢ ®â¤¥«¥ ¯à¨ª« ¤­®©£¥®¤¨­ ¬¨ª¨ ¢§àë¢ , ãáâ ­®¢«¥­  ¯àï¬ ï á¢ï§ì¬¥¦¤ã ¯¥à¨®¤®¬ ª®«¥¡ ­¨© á¥©á¬®¢§àë¢­®© ¢®«-­ë ¨ à ¤¨ãá®¬ § àï¤ . �®íâ®¬ã ¨áá«¥¤®¢ â¥«¨¢®§¤¥©áâ¢¨ï ­  £àã­â ¢§àë¢®¢ áä¥à¨ç¥áª¨å § àï-¤®¢, ¬ áá  ª®â®àëå ¯àï¬® ¯à®¯®àæ¨®­ «ì­  à ¤¨-ãáã § àï¤ , ãáâ ­®¢¨«¨ á¢ï§ì ¬¥¦¤ã ¯¥à¨®¤®¬ ª®-«¥¡ ­¨© ¨ ¬ áá®© § àï¤ ,   ¨áá«¥¤®¢ â¥«¨ æ¨«¨­-¤à¨ç¥áª¨å § àï¤®¢ (  íâ®, ¢ ®á­®¢­®¬, ¡ë«¨ áª¢ -¦¨­­ë¥ § àï¤ë ®¤­®£® à ¤¨ãá  ­  ª ª®¬-â® £®à-­®¬ ¯à¥¤¯à¨ïâ¨¨) ­¥ ãáâ ­®¢¨«¨ ®â¬¥ç¥­­®© á¢ï-§¨, â ª ª ª ¯à¨ ¢§àë¢ ­¨¨ ­¥áª®«ìª¨å áª¢ ¦¨­-­ëå § àï¤®¢ ®¤­®£® ¨ â®£® ¦¥ à ¤¨ãá  ¬ áá  § -àï¤  ¢®§à áâ ¥â, ­® ¯¥à¨®¤ ª®«¥¡ ­¨© ¨§¬¥­ï¥âáï­¥§­ ç¨â¥«ì­®.�®«ìª® ¯à®¢¥¤¥­¨¥ æ¥«¥­ ¯à ¢«¥­­ëå ¨áá«¥¤®¢ -­¨©, á®áâ®ïé¨å ¨§ á¥à¨© ¢§àë¢®¢ á à §«¨ç­ë¬¨à ¤¨ãá ¬¨ ¨ ¤«¨­®© § àï¤®¢ ¯®§¢®«¨«® ãáâ ­®¢¨âì§ ¢¨á¨¬®áâì ¬¥¦¤ã ¢¥«¨ç¨­®© ¯¥à¨®¤  ª®«¥¡ ­¨©¢ á¥©á¬®¢§àë¢­®© ¢®«­¥ ¨ å à ªâ¥à¨áâ¨ª®© æ¨-«¨­¤à¨ç¥áª®£® § àï¤ .1. ������������ �������� ­ áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ îâáï § ¢¨á¨-¬®áâ¨ ¢à¥¬¥­­ëå ¯ à ¬¥âà®¢ ¢ ®¡ê¥¬­®© ¨ ¯®-¢¥àå­®áâ­®© ¢®«­ å ®â à ááâ®ï­¨ï ¨ ª®­áâàãª-â¨¢­ëå ®á®¡¥­­®áâ¥© æ¨«¨­¤à¨ç¥áª®£® § àï¤  ¯à¨¢§àë¢¥ ¯®á«¥¤­¥£® ¢¡«¨§¨ ¤­¥¢­®© ¯®¢¥àå­®áâ¨.� ¡«î¤¥­¨ï §  ¯ à ¬¥âà ¬¨ á¥©á¬®¢§àë¢­ëåc
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ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 2. �. 9 { 13¢®«­ ¨ ®¡à ¡®âª  íªá¯¥à¨¬¥­â «ì­®£® ¬ â¥à¨ « ¯à®¢®¤¨«¨áì ¯® ¬¥â®¤¨ª¥, ª®â®à ï ¨á¯®«ì§®¢ « áì¢ à ¡®â¥ [7]. �®«­®¢ë¥ ¯à®æ¥ááë ¯à¨ ¢§àë¢ å¨áá«¥¤ã¥¬ëå § àï¤®¢ ¢ ª ç¥áâ¢¥­­®¬ ®â­®è¥­¨¨â ª¦¥ á®®â¢¥âáâ¢ãîâ â¥¬, ª®â®àë¥ ¯à¥¤áâ ¢«¥­ë­  à¨á. 1 ¢ à ¡®â¥ [7].� ¡«¨¦­¥© §®­¥ ¤¥©áâ¢¨ï ¢§àë¢ , ª®â®à ï ®â®-¦¤¥áâ¢«ï¥âáï á §®­®© ­¥®¡à â¨¬ëå ¤¥ä®à¬ æ¨©£àã­â®¢ [7, 8], ¤®¬¨­¨àãîé¥© ¯® ¨­â¥­á¨¢­®áâ¨ª®«¥¡ ­¨© ï¢«ï¥âáï ®¡ê¥¬­ ï ¢®«­  Po,   ®¡é¥¯à¨-§­ ­­®© ®á­®¢­®© ¢à¥¬¥­­®© ¥¥ å à ªâ¥à¨áâ¨ª®©ï¢«ï¥âáï ¢à¥¬ï ­ à áâ ­¨ï áª®à®áâ¨ á¬¥é¥­¨ï ¤®¬ ªá¨¬ã¬  ¢ ¯®«®¦¨â¥«ì­®© ä §¥ ª®«¥¡ ­¨© tH .� ¤ «ì­¥© (ã¯àã£®©) §®­¥ ¤¥©áâ¢¨ï ¢§àë¢  ¯à®-¤®«ì­ ï ¢®«­  P å à ªâ¥à¨§ã¥âáï ¯¥à¨®¤®¬ ª®«¥-¡ ­¨© TP . � íâ®© §®­¥, ¤®¬¨­¨àãîé¥© ¯® ¨­â¥­-á¨¢­®áâ¨ ¢®§¤¥©áâ¢¨ï ­  á¢®¡®¤­ãî ¯®¢¥àå­®áâì£àã­â , ï¢«ï¥âáï ¯®¢¥àå­®áâ­ ï ¢®«­  R, ª®â®à ïå à ªâ¥à¨§ã¥âáï ¯¥à¨®¤®¬ ª®«¥¡ ­¨© TR.2. ������������������������������� ����������®¤â¢¥à¦¤¥­¨¥¬ â®£®, çâ® ¢¥«¨ç¨­  ¯¥à¨®¤  ¢¯à®¤®«ì­®© ¨ ¯®¢¥àå­®áâ­®© ¢®«­ å ¯à¨ ¢§àë¢¥æ¨«¨­¤à¨ç¥áª®£® § àï¤  § ¢¨á¨â ®â à ¤¨ãá  ¥¤¨-­¨ç­®£® § àï¤ ,   ­¥ ®â ¬ ááë ®¤­®£® ¨«¨ ­¥áª®«ì-ª¨å § àï¤®¢, ¢§àë¢ ¥¬ëå ®¤­®¢à¥¬¥­­®, ï¢«ïîâáï§ ¢¨á¨¬®áâ¨ ãª § ­­ëå ¯¥à¨®¤®¢ ®â à ááâ®ï­¨ï,¯à¥¤áâ ¢«¥­­ë¥ ­  à¨á. 1.� ª, ¯®§¨æ¨¥© a ­  à¨á. 1 ¯®¬¥ç¥­ë § ¢¨á¨¬®áâ¨â¨¯  T = f(r) ¯à¨ ç¥âëà¥å ¢§àë¢ å § àï¤®¢ à ¢-­®£® ¤¨ ¬¥âà  21 ¬¬ ¢ £«¨­¨áâëå £àã­â å (â¥¬-­ë¥ â®çª¨ { ¯®¢¥àå­®áâ­ ï ¢®«­ , á¢¥â«ë¥ { ¯à®-¤®«ì­ ï). �®«¨ç¥áâ¢® § àï¤®¢ ¬ áá®© 3 ª£ íâ¨å¢§àë¢®¢ ¨§¬¥­ï«®áì ®â 1 ¤® 8, â. ¥. ¬ áá  ®¤­®-¢à¥¬¥­­® ¢§àë¢ ¥¬ëå § àï¤®¢ ã¢¥«¨ç¨¢ « áì ¢ 8à §,   íªá¯¥à¨¬¥­â «ì­ë¥ â®çª¨, å à ªâ¥à¨§ãî-é¨¥ ¯¥à¨®¤ ª®«¥¡ ­¨©, £àã¯¯¨àãîâáï ¢¤®«ì ®¤­®©¯àï¬®©, çâ® £®¢®à¨â ® ¯à¥¨¬ãé¥áâ¢¥­­®© § ¢¨á¨-¬®áâ¨ ¯¥à¨®¤  ª®«¥¡ ­¨© ®â ®¤­®© ¨ â®© ¦¥ (®¡-é¥© ¤«ï ¤ ­­®© á¥à¨¨ ¢§àë¢®¢) å à ªâ¥à¨áâ¨ª¨§ àï¤ . � ¤ ­­®¬ á«ãç ¥ â ª®© ®¡é¥© å à ªâ¥-à¨áâ¨ª®© ï¢«ï¥âáï à ¤¨ãá § àï¤ . �®íää¨æ¨¥­âë¢ à¨ æ¨¨ ®¯ëâ­ëå ¤ ­­ëå á«¥¤ãîé¨¥: 12� � %¤«ï ¯à®¤®«ì­®© ¨ 10:5% { ¤«ï ¯®¢¥àå­®áâ­®© ¢®«­.�­ «®£¨ç­ ï ª àâ¨­  ­ ¡«î¤ ¥âáï ¯à¨ ¢§àë¢ å§ àï¤®¢ à ¢­®£® ¤¨ ¬¥âà  160 ¬¬ ¢ á¥à­¨áâëå ¨§-¢¥áâ­ïª å (¯. ¡, à¨á. 1), ª®£¤  ®¡é ï ¬ áá  ®¤­®-¢à¥¬¥­­® ¢§àë¢ ¥¬ëå áª¢ ¦¨­­ëå § àï¤®¢ á®áâ -¢«ï«  40, 80, 120 ¨ 240 ª£,   íªá¯¥à¨¬¥­â «ì­ë¥â®çª¨, á®®â¢¥âáâ¢ãîé¨¥ ¢¥«¨ç¨­¥ ¯¥à¨®¤  ª®«¥-¡ ­¨©, £àã¯¯¨àãîâáï ¢¤®«ì ®¤­®© ¯àï¬®© á ª®íä-ä¨æ¨¥­â ¬¨ ¢ à¨ æ¨¨ 12.3% ¨ 9% á®®â¢¥âáâ¢¥­­®

¤«ï ¢®«­ P ¨ R.�à¨ ®¤­®¢à¥¬¥­­®¬ ¢§àë¢ ­¨¨ à §«¨ç­®£® ª®-«¨ç¥áâ¢  áª¢ ¦¨­­ëå § àï¤®¢ ¤¨ ¬¥âà®¬ 220 ¬¬¢ £à ­¨â å (¯. ¢, à¨á. 1) ­ ¡«î¤ ¥âáï  ­ «®£¨ç-­ ï ª àâ¨­  § ¢¨á¨¬®áâ¨ ¯¥à¨®¤  ª®«¥¡ ­¨© ­¥®â ¬ ááë,   ®â à ¤¨ãá  (¤¨ ¬¥âà ) § àï¤ . �®-íää¨æ¨¥­âë ¢ à¨ æ¨¨ íªá¯¥à¨¬¥­â «ì­®£® ¬ â¥-à¨ «  ¢ íâ®¬ á«ãç ¥ 12.8% ¨ 9.8% á®®â¢¥âáâ¢¥­­®¤«ï ¢®«­ P ¨ R. �áá«¥¤®¢ ­¨ï á¥©á¬®íää¥ªâ  ¯à¨¢§àë¢ å æ¨«¨­¤à¨ç¥áª¨å § àï¤®¢ ¯®ª § «¨, çâ®,ªà®¬¥ à ¤¨ãá  § àï¤  ¨ á¢®©áâ¢ £àã­â , ­  ¢¥«¨-ç¨­ã ¯¥à¨®¤  ª®«¥¡ ­¨© ®ª §ë¢ ¥â ¢«¨ï­¨¥ ¤«¨­ § àï¤ .�«ï ¨§ãç¥­¨ï ¢«¨ï­¨ï ª®­áâàãªâ¨¢­ëå ®á®¡¥­-­®áâ¥© æ¨«¨­¤à¨ç¥áª®£® § àï¤  ­  ¢¥«¨ç¨­ã ¯¥-à¨®¤  ª®«¥¡ ­¨© ¢ à áá¬ âà¨¢ ¥¬ëå ¢®«­ å ¡ë«¨¯à®¢¥¤¥­ë ¢ áã£«¨­¨áâëå £àã­â å ¢§àë¢ë £«ã¡¨­-­®© á¥à¨¨ § àï¤®¢ (¯®áâ®ï­­ ï «¨­¥©­ ï ¬ áá  § -àï¤®¢ ¨ ¯¥à¥¬¥­­ ï ¨å ¤«¨­ ) ¨ ¬ áèâ ¡­®© á¥à¨¨(¯®áâ®ï­­ ï ¤«¨­  § àï¤®¢ ¨ ¯¥à¥¬¥­­ ï «¨­¥©­ ï¬ áá ). � à ªâ¥à¨áâ¨ª  § àï¤®¢ ãª § ­­ëå ¢§àë-¢®¢ ¯à¨¢¥¤¥­  ¢ à ¡®â¥ [7], £¤¥ ¨áá«¥¤®¢ « áì áª®-à®áâì á¬¥é¥­¨ï £àã­â  ¯à¨ ¢§àë¢ å íâ¨å ¦¥ æ¨-«¨­¤à¨ç¥áª¨å § àï¤®¢. � à¥§ã«ìâ â¥ íªá¯¥à¨¬¥­-â «ì­ëå ¨áá«¥¤®¢ ­¨© ¡ë«¨ ¯®«ãç¥­ë § ¢¨á¨¬®-áâ¨ ¢à¥¬¥­¨ ­ à áâ ­¨ï áª®à®áâ¨ á¬¥é¥­¨ï £àã­-â  ¤® ¬ ªá¨¬ã¬  ®â à ááâ®ï­¨ï ¢ ®¡ê¥¬­®© ¢®«­¥¤«ï ¡«¨¦­¥© ¨ ¤ «ì­¥© §®­ ¯à¨ ¢§àë¢¥ £«ã¡¨­­®© ¨¬ áèâ ¡­®© á¥à¨© § àï¤®¢ (à¨á. 2),   â ª¦¥  ­ -«®£¨ç­ë¥ § ¢¨á¨¬®áâ¨ ¤«ï ¯®¢¥àå­®áâ­®© ¢®«­ë(à¨á. 3).�®íää¨æ¨¥­âë ¢ à¨ æ¨¨ ®¯ëâ­ëå ¤ ­­ëå á®-áâ ¢«ïîâ 5{8% ¤«ï ®¡ê¥¬­®© ¨ 5{9% ¤«ï ¯®¢¥àå-­®áâ­®© ¢®«­,   ª®íää¨æ¨¥­âë ª®àà¥«ïæ¨¨ § ¢¨-á¨¬®áâ¥© â¨¯  tH = f(r) ¨ TR = f(r) á®-®â¢¥âáâ¢¥­­® ({0.91) { ({0.95) ¨ 0.73 { 0.91, çâ®ï¢«ï¥âáï ¢¯®«­¥ ¯à¨¥¬«¨¬ë¬ ¤«ï ãáâ ­®¢«¥­¨ïª®«¨ç¥áâ¢¥­­ëå § ¢¨á¨¬®áâ¥© ¬¥¦¤ã ¢à¥¬¥­­ë-¬¨ ¯ àa¬¥âà ¬¨ ¢®«­®¢ëå ¯à®æ¥áá®¢ ¨ ãá«®¢¨ï¬¨¢§àë¢ ­¨ï. � ¢ëè¥¯à¨¢¥¤¥­­ëå § ¢¨á¨¬®áâïå �r {¯à¨¢¥¤¥­­®¥ ª ¬ áá¥ § àï¤  à ááâ®ï­¨¥ ®â ¬¥áâ ¢§àë¢ .�ªá¯¥à¨¬¥­â «ì­ë¥ ¤ ­­ë¥ ¯®ª §ë¢ îâ, çâ®§­ ç¥­¨ï ®á­®¢­ëå ¢à¥¬¥­­ëå ¯ à ¬¥âà®¢ á¥©-á¬®¢§àë¢­ëå ¢®«­ (tH ; TP ; TR) § ¢¨áïâ ®â à ¤¨ãá § àï¤ , ¥£® ¤«¨­ë ¨ á¢®©áâ¢ ¢§àë¢ ¥¬®£® £àã­â ,  ¨å § ¢¨á¨¬®áâ¨ ®â à ááâ®ï­¨ï à á¯à®áâà ­¥­¨ï¢®«­ ¨¬¥îâ á¢®¨ ®á®¡¥­­®áâ¨ ¤«ï à §­®£® â¨¯ ¢®«­. � ¡«¨¦ ©è¥© §®­¥ ¤¥©áâ¢¨ï ¢§àë¢  ¢à¥¬ï­ à áâ ­¨ï  ¬¯«¨âã¤ë ª®«¥¡ ­¨© ¤® ¬ ªá¨¬ã¬  ¢¢®«­¥ P0 ã¬¥­ìè ¥âáï á à ááâ®ï­¨¥¬ ¤® £à ­¨æëá ã¯àã£®© §®­®©. � ã¯àã£®© §®­¥, £¤¥ à á¯à®áâà -­ïîâáï áä®à¬¨à®¢ ¢è¨¥áï ¯à®¤®«ì­ ï ¨ ¯®¢¥àå-­®áâ­ ï ¢®«­ë, ¯¥à¨®¤ ª®«¥¡ ­¨© ¢ ¢®«­¥ P á à á-10 �. �. �®¢ª, �. �. �ã§ì¬¥­ª®
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�¨á. 1. � ¢¨á¨¬®áâ¨ ¯¥à¨®¤®¢ ª®«¥¡ ­¨© ®â à ááâ®ï­¨© ¢ ¢®«­ å P ¨ R ¯à¨ ¢§àë¢ å áª¢ ¦¨­­ëå § àï¤®¢¢ à §«¨ç­ëå £àã­â å, m { ª®«¨ç¥áâ¢® ®¤­®¢à¥¬¥­­® ¢§àë¢ ¥¬ëå § àï¤®¢:a { £«¨­ , à ¤¨ãá § àï¤®¢ r§ = 0.0105 ¬, ¤«¨­  § àï¤®¢ l = 6 ¬, 1 { m = 1, 2 { m = 2, 3 { m = 4, 4 { m = 8;¡ { á¥à­¨áâë© ¨§¢¥áâ­ïª, r§ = 0.08 ¬, l = 2.25 ¬, 1 { m = 1, 2 { m = 2, 3 { m = 3, 4 { m = 6;¢ { £à ­¨â, r§ = 0.11 ¬, l = 9.5{10.3 ¬, 1 { m = 3, 2 { m = 5, 3 { m = 6, 4 { m = 7áâ®ï­¨¥¬ ¯à ªâ¨ç¥áª¨ ­¥ ¨§¬¥­ï¥âáï,   ¢ ¢®«­¥ R®­ ¢®§à áâ ¥â á à ááâ®ï­¨¥¬ ¯® áâ¥¯¥­­®© § ¢¨-á¨¬®áâ¨, ¯à¨ç¥¬ ¨­â¥­á¨¢­¥¥ ¢ áª «ì­ëå £àã­â å¯® áà ¢­¥­¨î á ¬ï£ª¨¬¨.3. ���������� �������������������� æ¥«ìî ã¤®¡áâ¢   ­ «¨§  § ¢¨á¨¬®áâ¥© ¢¥«¨ç¨-­ë ¯¥à¨®¤  ª®«¥¡ ­¨© ®â à ááâ®ï­¨ï ¨ ª®­áâàãª-â¨¢­ëå ®á®¡¥­­®áâ¥© § àï¤ ,   â ª¦¥ ¤«ï ¯®«ã-ç¥­¨ï ª®«¨ç¥áâ¢¥­­ëå § ¢¨á¨¬®áâ¥© ¢ ®¡®¡é î-é¥© ä®à¬¥ æ¥«¥á®®¡à §­® à ááâ®ï­¨¥ ¯à¥¤áâ ¢¨âì¢ ¢¨¤¥ ¯à¨¢¥¤¥­­®© ¢¥«¨ç¨­ë ®â ¬ ááë § àï¤ r = r=Qn. �®¤¥«¨àã¥¬®áâì ¢à¥¬¥­­ëå ¯ à -¬¥âà®¢ ¢®«­®¢®£® ¯à®æ¥áá  ¯à¨ ¢§àë¢¥ æ¨«¨­¤à¨-ç¥áª®£® § àï¤  ¯® ®â­®è¥­¨î ª ¬ áá¥ § àï¤  ¨à ááâ®ï­¨î, ¯à®¢¥¤¥­­ ï ¯® ¬¥â®¤¨ª¥ à ¡®âë [7],¯®ª § « , çâ® ¯à¨ ¯®áâà®¥­¨¨ ®¡®¡é îé¨å § ¢¨-á¨¬®áâ¥© â¨¯  T = f(r), ¢à¥¬¥­­ë¥ ¯ à ¬¥âàë¤®«¦­ë ¡ëâì ã¬­®¦¥­ë ­  ¬ áèâ ¡­ë© ª®íää¨-æ¨¥­â 1=Q1=6« ,   á®®â¢¥âáâ¢ãîé¨¥ ¨¬ à ááâ®ï­¨ï{ ­  1=Q1=3. �¤¥áì Q« { «¨­¥©­ ï ¬ áá  § àï¤ (ª£/¬),   Q{ ¬ áá  ¥¤¨­¨ç­®£® æ¨«¨­¤à¨ç¥áª®£®§ àï¤  (ª£).�ëè¥ ®â¬¥ç «®áì, çâ® ¢¥«¨ç¨­  ¯¥à¨®¤  ª®«¥¡ -­¨© § ¢¨á¨â ®â à ¤¨ãá  § àï¤ , ­® «¨­¥©­ ï ¬ á-

á  § àï¤  ¯àï¬® ¯à®¯®àæ¨®­ «ì­  à ¤¨ãáã § àï-¤ , ¯®íâ®¬ã ¢ ¤ «ì­¥©è¥¬ ¤«ï ã¤®¡áâ¢   ­ «¨â¨-ç¥áª¨å à áç¥â®¢ ¨ ¯à¨¬¥­¥­¨ï ä®à¬ã« ¯® ®¯à¥-¤¥«¥­¨î ¢¥«¨ç¨­ë ¯¥à¨®¤  ª®«¥¡ ­¨© ­  ¯à ªâ¨ª¥¡ã¤¥¬ ¨á¯®«ì§®¢ âì ¢¥«¨ç¨­ã Q«.� â¥¬ â¨ç¥áª ï ®¡à ¡®âª  íªá¯¥à¨¬¥­â «ì­ëå¤ ­­ëå ¢§àë¢®¢ £«ã¡¨­­®© ¨ ¬ áèâ ¡­®© á¥à¨©¯® ¬¥â®¤¨ª¥, ¨á¯®«ì§ã¥¬®© ¢ à ¡®â¥ [7], ¯®§¢®«¨-«  ¢ëà §¨âì § ¢¨á¨¬®áâì ¢à¥¬¥­¨ ­ à áâ ­¨ï  ¬-¯«¨âã¤ë ª®«¥¡ ­¨© ¤® ¬ ªá¨¬ã¬  (á) ¢ ®¡ê¥¬­®©¢®«­¥ ¢ ¡«¨¦­¥© §®­¥ ¯® ¢¥àâ¨ª «ì­®© á®áâ ¢«ïî-é¥© ¯à¨ ¢§àë¢¥ æ¨«¨­¤à¨ç¥áª®£® § àï¤  ¢ á«¥¤ã-îé¥¬ ¢¨¤¥:tzH = kHQ1=6« (0:4 + 1=l) � r�0:85l�1=5 ; (1)£¤¥ l{¤«¨­  § àï¤ , ¬.�­ «®£¨ç­ë¬ ®¡à §®¬ ¡ë«  ¯®«ãç¥­  ä®à¬ã« ¤«ï £®à¨§®­â «ì­®© (à ¤¨ «ì­®©) á®áâ ¢«ïîé¥©ª®«¥¡ ­¨© £àã­â :tzx = kHQ1=6« (0:9 + 1=l) � r�0:35l�1=4 : (2)�®à¬ã«ë (1) ¨ (2) ¯à¨¬¥­¨¬ë ¢ ¯à¥¤¥« å ¡«¨¦-­¥© §®­ë ¤¥©áâ¢¨ï ¢§àë¢ , ­ ç¨­ ï á à ááâ®ï­¨©r � l=2 ¯à¨ æ¨«¨­¤à¨ç­®áâ¨ § àï¤  100{2000 ¨§ ¡®©ª¥ 100{150 à ¤¨ãá®¢ § àï¤ .� ¢¨á¨¬®áâ¨ ¢¥«¨ç¨­ë ¯¥à¨®¤  ª®«¥¡ ­¨© (á) ®âà ááâ®ï­¨ï ¨ ª®­áâàãªâ¨¢­ëå ®á®¡¥­­®áâ¥© æ¨-�. �. �®¢ª, �. �. �ã§ì¬¥­ª® 11



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 2. �. 9 { 13� ¡«. 1. �®íää¨æ¨¥­âë ãá«®¢¨© ¢§àë¢a­¨ï�̈ ¯ ¢®«­ëPo P R�àã­â �®áâ ¢«ïîé ï ª®«¥¡ â¥«ì­®£® ¯à®æ¥áá z x z x z xKH KH KT KT KT � KT ��«¨­ ,áã£«¨­®ª 0.1 0.05 0.065 0.12 0.095 0.1 0.065 0.15�¥à­¨áâë©¨§¢¥áâ­ïª { { 0.012 0.015 0.027 0.21 0.038 0.18�à ­¨â { { 0.01 0.012 0.005{0.007 0.38 0.014{0.02 0.2

�¨á. 2. � ¢¨á¨¬®áâ¨ ¢à¥¬¥­¨ ­ à áâ ­¨ï áª®à®áâ¨á¬¥é¥­¨ï £àã­â  ¤® ¬ ªá¨¬ã¬  ¢ ®¡ê¥¬­®© ¢®«­¥ ®âà ááâ®ï­¨ï ¯à¨ ¢§àë¢ å æ¨«¨­¤à¨ç¥áª¨å § àï¤®¢£«ã¡¨­­®© (a) ¨ ¬ áèâ ¡­®© (¡) á¥à¨¨,l { ¤«¨­  § àï¤ :a: 1 { l = 4 ¬, 2 { l = 8 ¬, 3 { l = 10.5 ¬,4 { l = 12 ¬, 5 { l = 30 ¬(«¨­¥©­ ï ¬ áá  § àï¤®¢ Q« = 1 ª£/¬);¡: 1 { Q« = 1 ª£/¬, 2 { Q« = 1.5 ª£/ ¬,3 { Q« = 3.85 ª£/¬, 4 { Q« = 16.5 ª£/¬,5 { Q« = 30 ª£/¬ (¤«¨­  § àï¤®¢ l = 8 ¬)«¨­¤à¨ç¥áª®£® § àï¤  ¢ ã¯àã£®© ®¡« áâ¨ ª®«¥¡ -­¨© ¡ã¤ãâ ¨¬¥âì á«¥¤ãîé¨© ¢¨¤:¤«ï ¯à®¤®«ì­®© ¢®«­ëT z;xp = kT �Q1=6« (0:01l+ 1); (3)
�¨á. 3. � ¢¨á¨¬®áâ¨ ¯¥à¨®¤  ª®«¥¡ ­¨© áª®à®áâ¨á¬¥é¥­¨ï £àã­â  ¢ ¯®¢¥àå­®áâ­®© ¢®«­¥ oâà ááâ®ï­¨ï ¯à¨ ¢§àë¢ å æ¨«¨­¤à¨ç¥áª¨å § àï¤®¢£«ã¡¨­­®© ( ) ¨ ¬ áèâ ¡­®© (¡) á¥à¨©,l ¤«¨­  § àï¤ :a: 1 { l = 4 ¬, 2 { l = 8 ¬, 3 { l = 10.5 ¬, 4 { l = 12 ¬,5 { l = 30 ¬ («¨­¥©­ ï ¬ áá  § àï¤®¢ Q« = 1 ª£/¬);¡: 1 { Q« = 1 ª£/¬, 2 { Q« = 1.5 ª£/ ¬,3 { Q« = 3.85 ª£/¬, 4 { Q« = 16.5 ª£/¬,5 { Q« = 30 ª£/¬ (¤«¨­  § àï¤®¢ l = 8 ¬).¤«ï ¯®¢¥àå­®áâ­®© ¢®«­ëT z;xR = kTQ1=6« (0:015l+ 1) � �r�: (4)� ª ¯®ª § «  ¯à®¢¥àª , ä®à¬ã«ë (3) ¨ (4) ¯à¨-¥¬«¨¬ë ¤«ï ®¯à¥¤¥«¥­¨ï ¢¥«¨ç¨­ë ¯¥à¨®¤  ¢ à §-«¨ç­ëå £àã­â å á ãç¥â®¬ á®®â¢¥âáâ¢ãîé¨å ª®íä-12 �. �. �®¢ª, �. �. �ã§ì¬¥­ª®



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 2. �. 9 { 13ä¨æ¨¥­â®¢.�­ ç¥­¨ï ª®íää¨æ¨¥­â®¢ ãá«®¢¨© ¢§àë¢ ­¨ï ¨à á¯à®áâà ­¥­¨ï ¢®«­®¢ëå ¯à®æ¥áá®¢ ¢ ä®à¬ã« å(1){(4) ¯à¥¤áâ ¢«¥­ë ¢ â ¡«¨æ¥. � ¬ ¦¥ ¯à¨¢¥¤¥-­ë áà¥¤­¨¥ §­ ç¥­¨ï ãª § ­­ëå ª®íää¨æ¨¥­â®¢.�à¨ ¯à ªâ¨ç¥áª¨å à áç¥â å ¤«ï ®¡¥á¯¥ç¥­¨ï § ¯ -á  ¯à®ç­®áâ¨ ¨å §­ ç¥­¨ï ¬®£ãâ ª®àà¥ªâ¨à®¢ âì-áï ¢¥«¨ç¨­ ¬¨ ª®íää¨æ¨¥­â®¢ ¢ à¨ æ¨¨ ®¯ëâ­ëå¤ ­­ëå, ¯à¨¢¥¤¥­­ë¬¨ ¢ à ¡®â¥.����������1. �ªá¯¥à¨¬¥­â «ì­ë¬¨ ¨áá«¥¤®¢ ­¨ï¬¨ ¢ à -¡®â¥ ãáâ ­®¢«¥­  § ¢¨á¨¬®áâì ¢¥«¨ç¨­ë ¯¥à¨®¤ ª®«¥¡ ­¨© ¯à¨ ¢§àë¢¥ æ¨«¨­¤à¨ç¥áª®£® § àï¤  ¢¡®«ìè¥© áâ¥¯¥­¨ ®â à ¤¨ãá  § àï¤ .2. �à¥¤«®¦¥­ë ¨­¦¥­¥à­ë¥ ä®à¬ã«ë ¤«ï à á-ç¥â  ¢¥«¨ç¨­ë ¯¥à¨®¤  ª®«¥¡ ­¨© ¢ ®¡ê¥¬­ëå ¨¯®¢¥àå­®áâ­®© ¢®«­ å ­  ¯ãâ¨ ¨å à á¯à®áâà ­¥-­¨ï ®â ¬¥áâ  ¢§àë¢  ¢ à §«¨ç­ëå £àã­â å.3. �á¯®«ì§®¢ ­¨¥ à¥§ã«ìâ â®¢ ­ áâ®ïé¨å ¨á-á«¥¤®¢ ­¨© ¯®§¢®«ï¥â ­ ¤¥¦­® ¯à®£­®§¨à®¢ âìá¥©á¬®¡¥§®¯ á­®¥ ¢¥¤¥­¨¥ ¢§àë¢­ëå à ¡®â ¢ ¯à®-¬ëè«¥­­®áâ¨ á ãç¥â®¬ å à ªâ¥à¨áâ¨ª¨ § é¨é ¥-¬ëå ®¡ê¥ªâ®¢.
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